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1. SCOPE 7
1.1 Purpose. The purpose of this standard is to provide a sat

of criteria that will serve as a guide to (a) contractors preparing proposed
Systems Engineering Management Plans (SEMPs) for the conduct and management
of their systems engineering effort on a particular program; and (b) Govern-
ment personnel when either tailoring a bid work statement calling for SEMPs
or competitively evaluating and validating proposed SEMPs and negotiating
them into contract statements of work. It alsc provides the basis for
validating the contractor's SEM capability.

1.1.1 Government objectives. This standard is intended to serve
the following principal government objectives:

(a) Efficient engineering definition of a complete system
which reflects government objectives for the asystem.

(b) Efficient planning and control of the technical program
‘for the design, development, test and evaluation of the system.

1.2 Applicability.

1.2.1 Applicability to contractor's operations. This standard is
applicable to the total process by which a contractor plans and controls
his engineering effort to achieve objectives of 1.1.1 herein. Specifically
included are:

(a) Tdentification of the elements of the contract work
breakdown structure.

(b) Development of the design and related test requirements
included in performance specifications and the allocation of requirements
to subordinate product elements of the contract work breakdown structure.
Both initial requirements and all changes are included.

{c) Identification of critical areas and definition of the
requirements to be met by technical program tasks of design, development,
test and evaluation.

(d) Monitoring the conduct of the technical program, providing
design and associated technical program alternatives for the resclution of
problems identified through cost, schedule, or technical performance measure-
ment.

1.2.2 Applicability to products and program effort. By tailoring,
this atandard may be applied to any system or major equipment program or
project, and to any life cycle phase during which design and technical program
tasks are being defined, evaluated or changed. Once applied, this standard
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should be used for planning subsequent phases. The requirements of this
standard, as tailored in the request for proposal (RFP) statement of work,
shall be the basis for preparation of the contractor System Engineering
Management Plan which becomes the system engineering management segment
of his proposal..

1.2.2.1 Tafloring. The procuring activity will make the initial decision
regarding application of this standard and will perform initial tailoring of the
requirements of this standard to suit project needa, which will be reflected

in the request for proposal. Subsequent tailoring will be done by the contrac-
tor in his proposal and during contract negotiation. The tailored require-
ments of this standard will be reflected in the System Engineering Management
Plan included in the contract. The objective of the tailoring process is to
ingure that the contractual engineering effort efficiently promotes the
apecific program objectives. Tailoring adapts the atandard to the peculiari-
tiea of particular systems and system segments and the program contractual
structure, such gs number of assoclates and Interfaces, assignment of inter-
face responsibilities, technical and/or management complexity, program life
cycle phage, one of a kind system (e.g. AN FPS~95) vs. large production (e.g.,
MINUTEMAN missiles), degree of program riak, etc.

Tailoring may take the form of deletion, alteration or addi-
tion of requirements in sections 4 and 5 of this standard. Changes may be
made to whole sections, paragraphs, sentences or parts of sentences, as
appropriate. The chart in para. 6.5 providea guidance for the tailoring of
paragraph requirementa to the system with reapect to the nature of the work
and type of contract. Tailoring should also include the depth of effort
required.

1.2.3 Control of contractor's cperaticna. This standard does not
preacribe or imply a specific contractor system engineering process or manage-
ment methodology, organizational structure or form of contractor internal docu-
mentation. Data to be delivered as an output of the engineering effort or for
visibility of contractor performance will be described on DD Forms 1664 and
entered on the Contract Data Requirements List, DD Form 1l4#23. An important
distinction 18 that the standard sets criteria for contractor system engineer-
ing management capabilities and use which apply to all levels of the work
breakdown structure. On the other hand, it does not call for government control
over product or program decisions resulting from applying this process below
the levela prescribed in the contract.

1.2.4 Relationships to cost/aschedule control system criteria (CSCSC).
Relationships of system engineering management to cost/schedule planning and
control are described in 6.4.

2. REFERENCED DOCUMENTS

2.1 The following documents, of tﬁe 1ssue in effect on date of
invitation for bids or request for proposal, form a part of this standard
to the extent specified herein:
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SPECIFICATIONS

MILITARY

MIL~E-6051
MIL-D-26239

MIL-S-38130

MIL-¥-38310

MIL~H-46855

MIL-W-83123

MIL-S-83490
MIL-Q-9858

STANDARDS

MILITARY

MIL-~STD-280

MIL-STD-461
MIL~STD-462
MIL-STD-463

MIL-STD-470
MIL-3TD-471

MIL-STD-480

MIL-STD-481

MIL-STD-h99({USAF)

Electromagnetic Compatibility Requirements,
Systems

Data, Qualitative and Quantitative Personnel
Requirements Information (QQPRY)

Safety Engineering of Systems and Aasociaﬁed

Sub-systems and Equipment; General Requirements for

Mass Property Control Requirements for Missile
and Space Vehicles

Human Engineering Requirements for Military
Systems, Equipment, and Facil{ities

Welght and Balance System, Aircraft, Integral
General Requirements for

‘Specifications, Types & Forms

Quality Program Requirements

Definition of Terms for Equipment Divisions

Electromagnetic Interference Characteristics
Requirements for Equipments

Electromagnetic Interference Characteristics,
Measurement of '

Definition and System of Units, Electromagnetic
Interference Technology

Maintainability Program Requirements
Maintainability Demonstration

Configuration Control - Engineering Changes,
Deviations and Waivers

Configuration Control - Engineering Changes,
Deviations and Waivers (Short Form)
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MIL-STD-482

MIL-STD-490

MIL-STD-721

MIL-STD-756
MIL-STD-757
MIL-STD-781

MIL~STD-785

MIL~-51D-881

MIL-STD-1472

Configuration Status Accounting Data Elements
and Related Features

Specification Practices

Definitions of Effectiveness Terms for
Reliability, Maintainability, Human Factors,
and Safety

Reliability Prediction

Reliability Evaluation from Demonstration Area

Reliability Test (Exponential Distribution)

Requirements for Reliability Program (for
Systems and Equipments)

Work Breakdown Structure for Defense Materiel
Items

Human Engineering Deaign Criteria for Military
Systems, Equipment and Facilities

MANUALS: The following manuals are listed for possible use as
appropriate to the system/project.

MILITARY

AFSCM 207-1

AFSCM/AFLCM
310-1

AFSCM 375-5

AFLCM/AFSCM
375-6

HANDBOOKS
MILITARY

MIL-HDBK-~217

MIL-HDEKR~-472
AFSC DH 1-3

AFSC DH 1-6

System Security Engineering

Management of Contractor Dataz and Reports

Systems Engineering Management Procedures

Optimum Repair Level Analysis

Reliability Stress and Failure Rate Data for
Electronic Equipment

Maintainability Prediction
Personnel Subsystems (Design guide only)

System Safety (Design guide only)
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AFSC DH 2-4 Electronic Warfare
AFSC DH 2-7 Syatem Survivability (Design guide only)
4100.35-G Integrated Logistics Support Planning Guide

for DOD Systems and Equipment
5010.8-H Value Engineering

(Copies of specifications, standards, drawings and publications required by
suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

3. DEFINITIONS. The definitions included in MIL-STD-280 and
MIL-STD-721, and those included in applicable documents listed in -Section 2
shall apply. Additional definitiona established by this document, as well
as others repeated for convenience, are listed in subsequent paragraphs.

3.1 System. A ayatem is a composite of equipment, skills, and
techniques capable of performing and/or supporting an operational rolea. A
complete system includes all equipment, related facilities, material, asoft-
ware, aervices, and personnel required for its operation and support to the
degree that it can be considered a self-sufficient unit in its intended
operational environment.

3.1.1 Contractual scope. In defining contractor responsibilities
under this standard the term ''System" is reatricted to the segment of a
system as defined above which is encompassed by the contract, including
interfaces with other system segments for which the contractor will be con-
tractually responsible.

3.1.2 System element. A discrete portion of a system is a system
element. A product element of the Work Breakdown Structure at any level is
a system element.

3.1.3 Configuration item (CI). A configuration item is an aggre-
gation of hardware/software or any of its discrete portions which satisfies
an end-use function and is deaignated for configuration management. During
development and initial production, configuration items are only those
specification items that are referenced directly in a contract (or an .
equivalent in-house agreement). A configuration item is alsoc any reparable
item designated for separate procurement during operation and maintenance
periods.

3.1.4 Syastem definition. Determination of qualitative and quantita-
tive performance and physical requirements which are adequate for design of
a system element.

3.2 Technical program. The total technical program effort for

a system includes all designsdevelopment/test/evaluation tasks to progress
from an operational requirement to the system in operational use, including
interfaces with production, operation by user, logistic support and train-
ing. The technical program includes the management functions of planning
and controlling as well as the accomplishment functions. System engineering
management is a part of the technical program.

5
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3.2.1 Contractual scope. In defining contractor responsibilities
under this standard, the term "Technical Program" is restricted to the
total technical program to progress from the beginning of a contractual
effort to the delivered products of that effort. It relates to a contrac—.
tual system segment as defined in 3.1.1,

3.2.2 Technical program element. The technical program element is

a discrete portion of the technical program consisting of a task or aggre-
gation of tasks either completing work related to an element of the contract
work breakdown structure or contributing an intermediate product.

3.2.3 Technical program planning. Determination of the require-
ments for the technical program effort which will provide adequate assurance
that system element requirements will be met on schedule within budget is
congidered technical program planning.

3.3 System éngineering. System engineering is the application

of scientific and englneering efforts to (z) transform an operational need
into a description of system performance parameters and a system configura-
tion through the use of an iterative process of definition, synthesis,
analysis, design, test and evaluation; (b) integrate related technical para-
meters and assure compatibility of all physical, functional and program
interfaces in a manner which optimizes the total system definition and design;
(c) integrate reliability, maintainability, safety, survivability (including
Electronic Warfare considerations), human and other such factors into the
total engineering effort.

3.4 System engineering management (SEM). The planning and control
of a totally integrated engineering effort related to a system program. It
includes the aystem engineering effort to define the system and the integrated
planning and control of the program efforts of design engineering, system
support engineering, production engineering, test and evaluation engineering.

3.4.1 Integration. The timely and appropriate intermeshing of
engineering efforts and disciplines to ensure their full influence on the

system design and the technical program.

3.4.2 Optimization. Optimization 18 the process of identifying the
relative operational and/or support effectiveness of alternative system and
technical program elements which have been defined by system engineering,
relating cost and schedule implications, and selecting a preferred alterna-
tive or set of alternatives.

3.4.3 Technical performance measurement (TPM). TPM is the continuing
demonstration and prediction of the degree of actual or anticipated achieve-
ment of selected technical goals or objectives of a system or part thereof,
together with a causal analysis of the variance between the achievement and
the objective. The purpose of TPM 13 to help appropriate managers to take
timely action on indicated problems.
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3.4.3.1 Planned value. The anticipated value of a parameter at a given
point in the development cycle. A plot of these versus time 1s known as the
Planned Value. Profile.

3.4.3.2 Demonstrated value. The demonstrated value of a technical
parameter is the value which is estimated or measured in a particular test
and/or analysis.

3.4.3.3 Specification requirement. The specification requirement for
a techaical parameter is the value or range of values contained in a con-
tractual performance specification or allocated from such a specification,
with a verification requirement for the end product.

3.4.3.4 Current estimate. The value of a parameter predicted for the
end product of the contract.

3.4.3.5 Technical variance. Technical variance is the difference
between a demonstrated value and the corresponding plamned value (demon—
strated variance), or between a specification requirement and the current
estimate for the end product (predicted variance).

3.5 Compléteness. Completeness is the identification and fulfill-
ment of all requirements necessary to design, fabricate, deploy, operate,
maintain and support a system/equipment in its intended environment.

3.6 Correlation. Correlation is the maintenance of the integrity
of design parameters of intexrelated system elements according to valid
functional, physical and environmental dependency relationmships as system
definition progresses. Typical examples are the integrity of reliability
values between configuration items and subordinate system elementa, mainten-
ance of a valid weight budget, or the assignment of accuracy values to test
equipment that correspond to the tolerances to which mission equipment must
be calibrated.

3.7 Traceability. Traceability is the capability to track system
requirements from (a) a system function to all elements of the system which
collectively or individually perform the function; (b) an element of the
system to all functions which it performs; and (c) a specific requirement

to the source analysis or contractual constraint which originated the
requirement. Traceability includes tracking allocated design and techmical
program requirements through the work breakdown structure between the system
level and the lowest level of assembly requiring logistic or maintenance
consideration.

3.8 System effectiveness. System effectiveness 1s a measure of
the degree to which a system achieves a set of specific mission requirements.
It is a functicn of availability, dependability, and capability.
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3.9 Figure(s) of merit. Figure(s) of merit fs a measure of effec-
tiveness through which quantitative system requirements and characteristics
- can be related to mlssion objectives in optimizing the system deaign.

3.10 Life cycle costs. Life cycle costs are the costs of acguisi-
tion plua operation and logistic support costs for the specified operational
life-time.

4. GENERAL REQUIREMENTS

4,1 General critéria. The contractor shall plan and execute a
fully integrated system engineering management effort which encompasses the
scope of respongibilities for total system definition and technical program
planning and control specified in the contract. This.effort shall be tailored
to the particular program requirements, type of contract, and the phase of
program activity. The paragraphs which follow list general criteria for the
adequacy of the contractor's system engineering management.

(a) Assure that elements of the contract work breakdown struc-
ture and asgoclated technical tasks are identified and controlled in accor-
dance with this standard and MIL-STD-881.

(b) Assure completeness of the design from a total system
viewpoint (hardware, facilities, personnel, software, support equipment, etc.).

(c) Assure efficient convergence on optimum requirements for
system elements and assoclated technical program elements.

(d) Assure the integration of all system performance factors
and related disciplines impacting system effectiveness and life cycle coats
such as survivability/vulnerability (including infrared radiation reduction,
radar cross section reduction and other Electronic Warfare considerations),
electromagnetic compatibility, reliability, maintainability, safety, persounel
subsystems/human factors, producibility, standardization, speed, range, accu—
racy, ete.

(e) Assure the integration of engineering efforts such as
design engineering, system support engineering, test and demonstration and
production engineering.

(f) Assure intra-system and inter-system design adequacy and
compatibility of all engineering interfaces. :

(g) Assure consistency and correlation of all system and
program technical requirements from the system specification throughout
the contract work breakdown atructure.

(h) Assure continuous traceability of system and technical
program requirements throughout the contract work breakdown structure so
that the impact of technical variances of a system element on all affected
elements and on contractual performance requirements can be promptly and
accurately determined.
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(1) Assure traceability of significant engineering decisions
to system engineering management activities on which they were based, such
as functional requirements analysis and allocation, trade studies, TPM, etc.

(1) Assure that engineering decisions regarding design
alternatives reflect consideration of system/cost effectiveness analysis
based on the specified figure(a) of merit, performance parameters, program
and resource constraints as appropriate.

(k) Assure that engineering -decisions regarding technical
program affort reflect consideration of the cost effectiveness of alterna-
tive technical program measures in satisfying program objectives.

(1) Assure technical performance measurement of progress in
achieving contract technical requirements/goals and early identification of
problems and high risk areas, which provides management visibility to all

.affected participants.

(m) Assure timely and appropriate redefinition of system and
program requirements in response to changes directed by the procuring
activity or problems identified through performance measurement.

) (n) Assure the continuing optimization of the technical program
ag the program effort progresses.

(o) 'Assure compatibility of functions such as configuration
management, data management, quality assurance and value engineering with

gystem engineering management.

(p) Assure compatibility of systems engineering data outputs
with management and information systems employed in the program.

4.1.1 The contractor shall manage his engineering effort through
the SEM process proposed in his SEM plan and approved by the procurement
action as adequate to fulfill the criteria of 4.1 and the contract raquirements.

4.2 System requirements. The goals and minimum acceptable system
functional requirements, technical performance, physical resources or other
restraints, and figure(s) of merit shall be aa stipulated in the request for
proposal and finally agreed to in the contract negotiation. These goals and
requirements are subject to continual refinement and definitization through
trade-studies and effectiveness analysis as the program progresses through its
successive phasea. The performance requirements for the system, major sub-
systema, and equipments shall be included in appropriate sectiong of the
system and configuration item specifications.

4.3 System engineering management plan (SEMP) (General). A sysatem
engineering management plan for satisfying the requirements of this standard
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shall be submitted as a separate and complete entity within the contractor's
proposal for his portion of the total system program. This plan shall
describe how the contractor intends to conduct and manage the fully integrated
engineering effort necessary to satisfy the general and specific requirements
of thils standard and the statement of work. It must permit rapid and effi-
cient response to overall program changes in order to assure optimum controls.

3. SPECIFIC REQUIREMENTS. This section states the specific
requirements for the contractor's system engineering management effort to be
conducted in fulfilling the terms of his contract. All elements under this
sectlon shall be planned and executed in accordance with the criteria of

the General Requirements of Section 4.

5.1 System engineering management plan (SEMP). The SEMP shall
constitute the contractor's system engineering management propcosal in response
to the RFP. The SEMP shall be composed of three major parts, (1) System
engineering, (2) Technical program planning and control, and (3) Engineering
integration. The proposed SEMP shall conform in paragraph sequence and
headings to the specific requirements of Section 5 of this standard and to
the numbering stipulated in the RFP.. The $EMP shall indicate non-applicable
paragraphs and any specific deviations or proposed supplements to applicable
paragraphs. Subparagraphs may be added as required. These requirements
correspond to those of DD Form 1664 Number US-586 for preparation of the
SEMP as a data item when included on the DD Form 1423, the Contract Data
Requirements List per AFSCM/AFLCM 310-1.

5.1.1 Basis for verification and surveillance. The SEMP as proposed
by the contractor and accepted by the procuring activity should be sufficiently
comprehensive to enable the procuring activity to (a) ascertain with a high
degree of confidence that the contractor will{meet the applicable requirements
of this standard, and (b) monitor the contractual effort to determine the
extent the SEMP is being executed. Details not necessary for these purposes
ghould not be included.

5.1.2 Contractual provisions. The contractor shall indicate the
items in his SEMP which are proposed for inclusion in the contract in response
to the RFP. Contractual items will normally include work tasks which are part
of the technical program effort such as the technical performance measurement
plan, and similar portions of subplans such as the reliability plan which

are integrated by SEM. Only those items will be placed on contract which

are sufficiently basic to the satisfaction of program objectives and the
applicable portions of this standard, that changes in them could significantly
impact technical performance, schedule or cost, or necessary government visi-
bility of these program parameters.

5.1.3 Non contractual provisions. The contractor shall indicate
the items in his proposed SEMP which are included to supplement the informa-
tion afforded by the contractual items in sufficient detail to support the

10
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procuring activity verification and surveillance as provided in 5.1.1. Non
contractual items will normally include the details of SEM procedures proposed
to satisfy the criteria of this standard, organization and key personnel and
other coverage not appropriate for change control by the procuring activity.

5.1.4 Update changes. The contractor shall maintain a current SEMP
reflecting changes to both the contractual and non contractual portions.
Update changes proposed for contractual items shall be submitted to the
procuring activity for approval in accordance with contract change proce-
dures. Update changes made by the contractor to non contractual items
should be submitted periodically to the procuring activity to facilitate
surveillance of contractor SEM activity.

5.1.5 Acceptance. Acceptance of a contractor SEMP by the procuring
activity does not constitute proof of compliance with the general require-
ments of this standard, which are the principal criteria for contractor SEM
performance. The SEMP describes how the contracter proposes to meet these
criteria. Proof of compliance will be established by verification during
contract performance.

5.2 System engineering. The contractor's system engineering process
shall be a logical sequence of activities and decisions leading to the defini~
tion of the configuration, usage and support of a system, and the technical
program for acquiring the system. This process shall be conducted im the
initial definition of the system requirements and continued throughout the
program for updating and reassessment when changes of requirements are con-
sidered or directed. The system engineering must be a closed-loop, iterative
process. The closed-loop must feed the design solutions back to the system
for functional analysis to determine that the requirements are met, or to
assess the impact the various solutions might have on the original set of
requirements. The depth to which the elements of a system engineering process
are to be applied to particular contracts shall be determined by the contractor
taking into consideration such factors as objectives and outputs of the contrac-
tual effort, contract phase, extent of prior definition, program constraints,
number and complexity of interfaces, functional unigueness of the system
element, and contractor experience relative to technical difficulty. Succeed-
ing paragraphs describe system engineering elements normally employed in the
engineering definition of a system. Contracrors are not restricted to these
elements in developing internal measures for satisfying the requirements of
this standard. All requirements described are not necessarily appropriate

to all contractors or to all contracrual efforts. While the various elements
of the system engineering process are described separately in the following
sections, thelr accomplishment shall represent an integrated effort.

5.2.1 Mission and requirements analysis. The mission objectives,
threat and other environmental factors, minimum acceptable system functional
requirements, technical performance, and system figure(s) of merit as stipu-
lated in the request for proposal shall be examined for consistency, desirabi-
lity, and for attainability with respect to current technology, physical
resources, or other constraints. The contractor shall notify the government
of any problem detected or insufficient information furnished to conduct these
analyses.

11
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5.2.2 Functional analysis. System functions shall be analyzed on the
bagis of established set of system requirements and the time frame in which
they must be accomplished. Each function, i.e., characteristic action, of

the system shall be depicted for all contractually specified mode of opera-
tional usage and support in the specified or anticipated enviromments. No-go
emergency and consequent alternative functions shall also be depicted. Each
function of the system shall be described, including a statement of beginning
and end conditions, i.e., inputs, outputs, and interface requirements from
both intra- and inter-system viewpoint. Functions shall be indentured and
identified from top down so that subfunctions are recognized as part of
larger functions. Functions shall be arranged in their logical sequence so
that any specified operational usage or logistics support of the system can
be traced in an end-to-end, closed-loop path. Paths which are operational
alternatives shall be identified. When more thar one candidate functional
arrangement is under evaluation, i.e., subject to subsequent selection, each
shall be depicted and identified. Historical records shall be maintained

and be traceable in order to determine the rationale for acceptance or
rejection of each alternative. Similar functions shall be suitably cross-
referenced to assist the recognition of a common design solution. Sub-func-
tions shall be derived in an iterative process concurrent with the establish-
ment of performance requirements, the development of effectiveness models,

and the ‘synthesis of progressively lower-level system elements. Gross
functiona of. the system shall be developed to sufficient detail to depict
additional functions to be performed by the system and subordinate functions
to be performed by subsystems. Gross level of functions to be performed by
the system will be developed during the concept formulation phase. More
detailed analysis of functions during concept formulation will be required
only for those areas critical to project success. Detailed analysis of sub-
functions will be conducted during the contract definition phase while further
definition and updacing effort is to be conducced during the acquisition phase.

5.2.3 Requirements allocation. Each funcrion or subfunction shall be
allocated a set of requirements from top down. These requirements represent
the minimum acceptable levels of performance for the accomplishment of the
functions. These performance requirements shall be derived in an iterative
process with the system requirements, development of the funcrions, synthesis
of the system desipgn, and evaluation perfcrmed through trade studies and
application of effectiveness model(s). Such requirements shall be continuously
reviewed against the operational and support requirements established for the
system, to assure that these requirements are adequately fulfilled. All re-
quirements shall be stated in sufiicient derail ror direct use as criteria

for hardware design as well as for equipment operation, personmnel skills and
task analyses, facility operation, computer programming, display of procedural
instructions/data, and logistic support. Requirements shall be dimensicned in
measurable terms and/or stated in go/mo-go criteria which can be verified by
analysis, test, and/or demonstration. Time requirements which are prerequisites
for a function or set of functions affecting mission success, safety, utiliza-
tion/down time, and/or availability shail be specified with tolerances and
shall be allocated to subfunctions so as to determine that sequential and
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concurrent actions will collectively meet the criteria time requirement.
Performance requirements shall be traceable tc the analyses by which they
were derived. In allocating the requirements to lower level functions and
subsequent equipment design, the contractor's process shall effect integra-
tion and optimization to achieve completeness and compatibility of all
engineering efforts.

5.2.4 Trade studies. At each level of functional indenture from
the top down, appropriate trade studies shall be conducted to postulate
design alternatives to satisfy the functional performance requirements allo-
cated. Trade-off studies shall conaider all factors bearing aignificantly
on operational and logistic support functions of the aystem.

5.2.5 Design optimization/effectiveness analysis. Engineering deci-
sions shall be arrived at after consideration of the cost effectiveness of
alternatives identified through the syatem engineering process. To the

extent practicable, optimization shall be focused on achievement of estab-
lished system figure(s) of merit; however, the contractually specified
individual minimum acceptable requirements for configuration items shall be
preserved. Figure(s) of merit shall either be furnished by the procuring
activity or propesed by the contractor and approved by the procuring activity.
Optimization shall take into consideration the resource and schedule constraints
and incentives stipulated in the contract, with costs being based on life cycle
costs to the extent stated in the contract. The contractor shall identify
situations in which a decision, based on system cost effectiveness considara-
tions, would provide significantly different system effectiveness or costa

than the decision which 1s to the contractor's advantage based upon contract
requirements, incentives, and penalties.

5.2.5.1 Effectiveness analysis modeling. System effectiveness model(s)
shall be used in the optimization process tc the extent they contribute to
ldentifying dependency of system effectiveness on specific design options.

The model{s) shall allow the input parameters to be varied individually so that
their relative effect on totazl system performance and 1life cycle costs can be:
determined. Parameters in the effectiveness model(s) shall be correlatable

to parameters expressed in the performance requirements allocated to system
functions. The model(s) once established shall be maintained, updated, and
modified, as required as the program progresses.

5.2.5.2 Concept formulation phase. During the concept formulation phase,
the optimization effort will lead to the selection of the technical approach
and conceptual ayatem. Major trade-off studfes will be conducted with the
criteria for optimization being the best combination of system effectiveness
and total life cycle cost of the system. The back-up data that provided the
basis for these major decisions, aleng with the underlying rationale, shall

be the input to each subsequent phase as a basis for that effort.
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5.2.5.3 Contract definition phase. During the contract definition
phase, optimization shall be applied to allocate performance requirements for
equipment, facilities, personnel skills, computer programs, and other software.
This process shall be carried out only to the extent necessary to provide
confidence of system performance cost and schedule and provide the basis for
contractual specifications for development. This optimization shall stress
the consideration and integration of all technical factors such as reliability,
maintainability, safety, survivability/vulnerability, electronic warfare con-
giderationa, personnel and manpower requirements, human factors, logistic
support, and so forth. Expected technical performance at any level shall be
the optimized comwbination of contributions from all engineering speclaltiea
whose parameters affect performance and cost at that level.

5.2.5.4 Acquisition phase. During the acquisition phase the contractor
will make deciaions among design alternatives after consideration of the pro-
Jected full impact on the system and life cycle costs as revealed by cost/
effectiveness analysis. The contractor shall notify the procuring activity

of the results of these analyses.

5.2.5.5 Operational phase. System/cost effectiveness analysis shall be
continued and models maintained into the operational phase by the contractor
when a contractor technical service {CTS) contract or equivalent contract
requirement exists.

5.2.6 Synthesis. Sufficient preliminary design shall be conducted to
confirm and assure completeness of the requirements allocated for detail design.
The performance, configuration and arrangement of a chosen gystem and its elements
and the technique for their use shall be portrayed in a suitable form such as a
set of schematic diagrams. These portrayals shall be capable of deplcting a
complete response to the functional need; depict compatibility between elements
of the system and interfacing systems; permit traceability between the elements
and their functional origin in the operational usage; and provide means for
complete and comprehensive change control. Co~functioning equipment, support
equipment, personnel, facilities, computer programs, and procedural information/
data needed in each specific mode of operatiocm shall be grouped and identified
as a system/subsystem corresponding to the function which they collectively
accompiish. This portrayal shall be the basic source of data for generating
the system gpecification, configuration item specifications, critical item
specifications, interface control documentation; consolidated facility require-
' ments; contents of procedural handbooks, placards, and similar forms of
instruction/data; task loading of personnel; operational computer programs;
the specification tree; and dependent elements of the work breakdown structure.
This synthesis data shall be traceable to figure(s) of merit through the system/
cost effectiveness models.

5.2.7 Technical interface compatibility. The contractor system engineer-
ing shall continuously assure the adequacy and compatibility of all engineering
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interfaces within his system segment; and, between this system segment and
systems or equipments with which it will operate in the anticipated operational
environments. This interface effort shall also achieve compatibility of the
system segment with installation requirements.

5.2.8 Logistics support analysis. Support analyses and definition
must be accomplished as an integral part of the system engineering process.
These analyses shall encompass maintenance analysis including optimum repair
level analysis and the determination of spares requirements. The ground
equipment, special test equipment, installation and checkout equipment, special
transportation and handling equipment, etc., should be fdentified and require-
ments for their design should be established in the same manner as all other
equipments. 'Requirements for manpower, personnel skills and training devices
for support shall be determined through personnel subsystems as a part of the
system engineering procesa. (See 5.4).

3.2.9 Producibility analysis. Producibility considerations must be
an integral part of the system engineering process. These analyses shall
include consideration of the materials, tools, test equipment, facilities,
personnel, and procedures which support the production cycle. Critical or
special producibility requirements will be reflected in equipment design
specifications. Long lead time items, material limitations, transition from
development to production, special processes and manufacturing constraints
shall also be considered in the system engineering process. (See 5.4).

5.2.10 Generation of specifications. System engineering shall produce
data that define the configuration, arrangement, and usage of all system
elements. The means of representing these aystem characteristics may take

any form selected by the contractor, including physical and mathematical
models, computer simulations, and/or schematics, layouts, detailed drawings,
and similar engineering graphics. Specific outputa of this effort shall be
translated into configuration item specifications in accordance with
MIL-STD-490 and MIL-5-83490. The specifications effort shall be compatible
with the configuration management program requirements of the contract.

5.3 Technical program planning and control. The technical program
tasks shall be planned and developed using the concepts and iterative process
employed in system engineering for system definition. The planning and con—
trolling of the technical program must be dynamic and responsive to all changes
in the factors which influence the balance among system design parameters and
program cost and schedule, whether these changes arise from within the con-
tractual program, such as unforeseen technical problems or opportunities, or
are Introduced by the procuring activity as a result of changes in a design
interface, the threat, funds availability, ete. Technical program tasks shall
be planned and scheduled as finite increments of work whose completion is
signifiéd by accomplishment of specifiec final or interim technical objectives.
These objectives shall be stated quantitatively whenever possible, and the
target dates for theilr attainment shall be identified as milestones on contrac-
tual or supporting schedules. Resources planned in support of the technical
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tasks shall be budgeted to the scheduled increments of work, with start and
completion dates for resource application marked by start and completion dates
of the increments of technical effort.

5.3.1 Program risk analysis. The contractor's program definition and
redefinition effort shall include analysis of system functional requirements
and possible aoluticns. This analysis should identify critical areas and
design, development, or technical performance measurement tasks which will
reduce the known risks, and effect early identification of other risks as

the work progresses.

5.3.2 Engineering program integration. The system engineering manage-
ment shall asaure the conduct of a totally integrated engineering effort to
include the integration of all specialty efforts and the integration of these
into the mainstream engineering. (See 5.4).

5.3.3 Contract work breakdown structure (CWBS). The contractor's
system engineering management shall develop the technical elements of the
contract work breakdown structure, and assure the inclusion of the other
contractual tasks to form a complete CWBS in accordance with MIL-STD-881.

5.3.4 Assignment of responsibility and authority. The contractor
shall identify his organizational elements responsible for the conduct of the
system engineéring management effort. Responsibilities shall be assigned, and
lines of communications defined for the application and control of resources
and the decislon-making necessary to accomplish the system engineering manage-
ment in keeping with this standard and the statement of work. The procuring
activity shall be kept informed of changes made by the contractor during the
contract effort.

5.3.5 Program reviews. The contractor's program reviews shall include
determining whether the planned technical program effort should be reoptimized
as the program progresses. This shall be a planned part of the program review
effort, not a reaction to program exigencies. It shall seek opportunities

to redirect program effort to effect economies of budget and time. These
program reviews may be scheduled to ceoincide with design reviews.

5.3.6 Deslgn reviews. The contractor's program shall include provi-
slons for design reviews. These reviews will be conducted on a periodic
basis to asseas the degree of completion of technical efforts related to
major mileatones before proceeding with further technical effort associated
with a particular element of the system. The schedule and plan for conduct
of design reviews will be included in the contractor's system engineering
management plan.

5.3.6.1 Technical acope. Design reviews shall be conducted as an
integrated whole that conaiders all aspects of the design. They shall cover
all performance requirements, technical performance measurements to date, and
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the engineering integration efforts covered in 5.4. Special attention shall be
afforded the design integration, engineering specialty integration, test .
integration, and coordination with other program management functions. Design
reviews shall include the following as appropriate:

(a) Statement of requirements and/or allocated requirements.
(b} Design synthesis and evidence of meeting the requirements.
(¢) Drawings, schematic diagrams, models and other data, if any.

{(d) Development and qualification testing plan progress, and
data, if any. ) .

{(e) Cost and schedule status, as reflected in cost and schedule
measurements of all tasks contributing to completion of the design phase.

(f) Problem analyses, anticipated changes, and corrective action
plans for deficiencies, if any.

5.3.6.2 Reviews to be accomplished. Specific reviews tc be contractually
required shall be identified in the System Engineering Management Plan. The
technical scope and frequency of each shall be established through the RFP

and proposal negotiation process. Additional design reviews may be conducted
on contractor initiative. The following sequential categories of design

reviews are normally required. For each category, configuration items may

be reviewed individually or collectively as appropriate.

(a) System requirements review. The objective of this review
is to ascertain the adequacy of the contractor's efforts in defining system
requirements. It will be conducted when a aignificant portion of the system
functional requirements has been established, normally in contract definition
phase 1B (or equivalent effort).

(b) System design review. This review will be conducted when
the definition effort has proceeded to the point where system requirements
and the deasign approach are more precisely defined (i.e. alternate design
approaches and corresponding test requirements have been considered and the
contractor has defined and selected the required equipment, logistic support,
personnel, procedural data, and facilities). This will normally be late in
contract definftion phase 1B (or equivalent effort). This review will be in
sufficient detail to ensure a technical understanding between the contractor
and the procuring activity on (1) the system segments identified in the system
specification, and (2) the configuration items (CIs) identified in the CI
performance specifications.

(c) Preliminary design review (PDR). These reviews shall be
conducted for each CI prior to the detail design process to (1) evaluate the
progresa and technical adequacy of the selected design approach; (2) determine
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its compatibility with the performance requirements of the CI development
specification; and (3) establish the existence and compatibility of the
physical and functional interfaces between the CI and other items of equip~
ment or facilities.

(d) Critical design review (CDR). This review shall be con-
ducted by the contractor for each CI when detail design is essentially complete
and fabrication drawings are ready for release. The purpose of this review
will be to (1) determine that the detail design of the CI under review
sat{sfies the design requirements established in the CI specification, and
(2) establish the exact interface relationships between the CI and other
items of equipment and facilities.

5.3.6.3 Subcontractor/vendor equipment. The contractor shall assure

that equipment developed by his subcontractors is reviewed in accordance with

the requirements of this standard. These reviews may be accomplished by

the contractor or by his subcontractor, as desired. The contractor shall

assure that actions required as a result of these design reviews are accomplished.

5.3.6.4 Contractor responsibilities. The contractor shall be respon-
sible for the following specific actions in the conduct of design reviews:

(a) Develop a schedule and agenda for accomplishing the
required reviews.

(b) Provide chairmanship for each review.

(¢) Coordinate with the SPO the review, schedule, agenda and
SP0 participation.

(d) Assure participation by subcentractor, vendors, and
suppliers as necessary.

(e) Organize and present briefings as necessary.
(£) Provide appropriate facilities and administrative services.

(g) Provide schedule, test and design data and analysis supporting
the review.

(h) Support the review with knowledgeable technical personnel.
(1) Record, publish and distribute minutes of the design review.

(1) Assure that decisions made as a result of the design review
are implemented.

(k) Maintain files of records and documentations from all
reviews.
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5.3.7 Technical performance measurement.- The contractor shall plan and
execute a technical performance measurement (TFM) effort as a part of the planned
technical program. TPM will constitute the assessment and validation portion of
the design, development, test and evaluation program for the system and its
elements. ' TFM will include all efforts to compare performance, physical character-
istics and figure(s) of merit being achieved by the contractor with the allocated
and contractually specified values, including any incentive goals. TPM effort
prior to the acquisition phase shall be. restricted to the development of a TPM plan,
TPM will integrate all engineering analyses and tests for this purpose from the
time design requirements are initially established for a system element in the
acquisition phase through qualification and Category IIT testing, as appropriate

to the item, as well as similar assessment efforts related to modification programs,
TPM will employ tests supplemented by analyses rather than Just paper analyses to
the extent practicable,

5.3.7.1 Extent of application of TPM by contractor.— TPM shall be conducted
in terms of the natural units of work in which performance is logically managed
for the specific contractual effort. Contractors shall propose, for TPM, the
elements.of the contract WBS and their related technical parameters which are
considered critical to the program's success. These elements and parameters, and
others required in the RFP or contract by the procuring activity, will be subject
to TPM reporting. They may be revised as necessary as the program progresses.

5.3.7.1.1 WBS elements and parameters shall not be excluded from TPM require-
ments because their achievement is not quantifiable. The contractor shall propose
4 method for assessing performance and progress on non-quantifiable elements, to
the extent that they are critical or otherwise selected.

5.3.7.1.2 The contractor's internal TPM shall be capable of identifying
technical variances at levels of the contract work breakdown structure below
the critical elements where, if adjustments are not made, such variances will
cause the performance of the selected critical elements to fall below the .
required minimm values. Similarly, the contractor shall plan and impose TPM
requirements on subcontractors using,these same criteria.

5.3.7.2 Technical performance measurement lan.,- The contractor shall develop

a TPM plan as part of his SEMP in accordance with 5.1. The TPM plan will include
a description of contractor's TPM process to reveal capability to satisfy require-
ments of this standard. The TPM plan shall list the system elements and their
parameters proposed for TFM. For each parameter to be measured and reported the
TPM plan shall include:

(1) Specific measurement mi.lestones;
(2) Specification requirement; :
(3) Time phased planned value profile with a tolerance band when
applicable, satisfying the specification requirement in the delivered product;
Program events significantly related to the achievement of the planned
vaiue profile; and
(5) Conditions of measurement.

The planned value profile will represent the locus of expected value of the para-
meter. The lower boundary of the tolerance band will represent the improvement

element and maintained per CSCSC, The upper boundary will represent performance
beyond which reallocation of budget or parameter values should be considered.

5.3.7.3 Specific technical performance measurement.- For each parameter selected
for TPM and reporting, the contractor shall determine the demonstrated value and
demonstrated variance for the design as it stands when the TPM is made, and the
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current estimate, the current specification requirement and the predicted variance
for the end product. For determining demonstrated variance, the planned values

shall be taken from the planned value profile. Determination of the current estimate
shall be based on the demonstrated value and the changes to the parameter value
which can be attained within the remaining schedule and the cost baseline maintained
by CSCSC. A revised planned value profile will be developed to support this deter-
mination. Variances will be determined against the current planned profile, toler-
ance band and specification requirement but traceability shall be maintained to

the original baseline. The contractor will analyze variance beyond the tolerance
band to determine causes and assess impacts on higher level parameters, on interface
requirements and on system cost effectiveness if appropriate. For performance
deficiencies, alternate recovery plans will be developed with the performance, cost
and schedule implications of esach. For performance In excess of requirements,
possibilities for reallocation of parameter requirements and budget will be assessed.
In instances of subcontract impact, the subcontractor's evaluation shall be obtained.
Reports will be rendered using DD Form 1664 No. {U)S-102-1. When included on DD Form
1423, the Contract Data Requirements list for AFSCM/AFLCM 310-1.

5.3.7.4 Relating TPM to cost and schedule performance measurement. The contractor
shall indicate how he proposes to relate TPM with cost and schedule performance
measurement, As a minimum, cost, schedule and technical performance measurement
will be made against elements of a common work breakdown structure; and, to the
extent practicable, common milestones will be used for measurement points,
Inability to fully integrate TFM with cost and schedule shall not be a basis for
excluding a bidder from being awarded a contract; however, demonstrated ability

to establish an integrated system will be considered a comparative source selection
factor when indicated in the RFP.

5.3.8 Interface control. The contractor shall establish interface control
during the definition, design and development phases of the program. Inter-

face control documents, specification, and/or drawings related to (1) the major
system elements of his contractual responsibility; (2) other equipment, facili-
ties, software and personnel furnished by the government; and/or (3) other pro-
gram participants shall be coordinated, established and maintained. Clear line
of communication and timely dissemination of the changes to these documents shall
be maintained (see 5.2.7).

5.3.9 Documentation control. The contractor's control of changes to
technical data shall be consistent with the configuration management/change con-
trol requirements of the contract.

5.3.10 Technical order control. The contractor shall assure the adequate

and timely preparation and delivery of installation, operation, maintenance and
training manuals or instructicns as required by the contract. These data shall
be prepared and updated in accordance with techrnlcal order publication procedures.

5.4 Engineering integration. The contractor system engineering shall
determine the values of engineering specialty parameters to be proposed for Cls
using system and cost effectiveness models and other constraints provided by

the procuring activity. The integration of the program efforts (see 5.3.2) for

the engineering specialty areas to achleve the performance values incorporated

in the contract shall be described in the system engineering management plan

with the detailed speciality programs being included as subplans, These specialty
efforts as covered by the applicable documents shall be applied to the extent
necessary to assure achievement of contractually specified minimum acceptable
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performance values. A partial 1list of these specialties and their governing
documents ia given for special attention:

(a) Reliability - MIL-STD-785, 756, 757, 781; MIL-HDBK-217
(b) Maintainability - MIL-STD-470, 471; MIL-HDBK-472

(c) Personnel Subsystems/Human Factors - MIL-STD-1472,
MIL-H-46855, MIL-D-26239, AFSC DH 1-3

(d) Survivability/Vulnerability - AFSC DH 2-7
(e) Security engineering - AFSCM 207-1

(f) Safety - MIL-S-38130 (to be superseded by MIL-~STD-882);
AFSC DH 1-6

(g) Standardization

(h) Integrated Logistic Support - ILS Planning Guide 4100.35-G
(see 5.2.8).

(1) Electromagnetic compatibility - MIL-STD-461, MIL-STD-462,
MIL-STD-463, and MIL-E-6051

() System mass properties - MIL-W-83123
(k) Producibility (see 5.2.9).
(1) Transportability

{m} Electronic Warfare - AFSC DH 2-4.

5.4.1 Integrated design. The above programs shall be integrated into the
considerations of system design as early as possible to assure they receive pro-
per emphasis at the most opportune times during the aystem/equipment evolution.
Weighting and emphasis of the individual efforts shall be based upon the over-=all
mission performance requirements and as allocated to the lower levels of design
effort. A balance of these factors ghall be sought in optimizing performance,
schedule, and total cost while preserving minimum acceptable performance require-
ments.

5.4.2 Integrated aystem test planning. The contractor's system engineer-
ing management shall generate requirements for system/equipment test planning.

The objectives, scope and type of system/equipment testing shall be products of
system engineering management wherein all engineering specialties are integrated
to define an effective and economical total system/equipment test program.
Whenever practicable tests for different objectives shall be combined. Procedural
data and personnel skill requirements shall also be integrated into the system
test program.

5.4.3 Compatibility with supporting activities. The contractor's program
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shall assure compatibility of system engineering and such supporting actlvities
as quality assurance (MIL-Q-9858) and value engineering (5010.8-H).

6. NOTES

6.1 Intended use. In applying this standard, the procuring activity
will consider the applicability of deviations to or needed supplementary
requirements for each paragraph {see 1.2). The requirements of the documents
referenced in Section 2 will be subjected to this same tailoring action. When
submission of a system engineering management plan (see 5.1) is not required
in the request for proposal, the procuring activity will ordinarily specify
the minimum acceptable system engineering management tasks.

6.1.1 Documents replaced. This standard is intended for contractual
use in lieu of AFSCM 375~5 system engineering management procedures.

6.2 Compliance provisions.
6.2.1 - Validation. Contractor system engineering management processes

will be validated by the procuring activity to determine their capability to
satisfy the requirements of this standard which are appropriate to the types

of systems or other defense materiel items for which the contractor has, or
expects to seek contracts. Validations will consist of a combined demonstra-
tion and analysis of the features of a contractor system engineering management
process which are key to satisfaction of particular requirements of this standard.
A contractor's system engineering management capability may be validated for the
purpose of reaching a basic agreement between the DOD and a contractor regarding
the acceptability of that capability for DOD contracts. Also, validations may

be conducted in connection with specific contracts in which case the contractor's
system engineering management plan will be used to describe the means by which
the contractor will meet the provisions of the standard. Once validated the
contractor's basic SEM process need not be described again in a particular SEMP
except to identify changes to the validated process. Specific validation criteria
and procedures are being developed and will be separately published.

6.2.1.1 Validation team. The contractor's system engineering management
process may be validated in conjunction with the validation of his cost/schedule,
planning and control system. The validating authority will be the DCS/Systems,

Headquarters AFSC.

6.2.2 Verification/compliance. The SPO and DCASO/AFPRO/NAVPRO will
verify compliance of the contractor's efforts against the approved system
engineering management plan and the achievement of the results in conformance
with the general criteria of this standard. Specific compliance criteria will
be issued in a separate document. The SPO and DCASO/AFPRO/NAVPRO will attend
program and design reviews as necessary to the accomplishment of this task.

6.3 Data requirements. The selected data requirements in support
of this standard will be reflected in a contractor data requirements list
(DD Form 1423) attached to the request for proposal, invitation for bids, or
the contract as appropriate.
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6.4 Relationships to cost/schedule control system criteria.

6.4.1 Relationship of technical program planning to cost and schedule
planning. The technical program planning function of system engineering
management defines the requirements for detailed planning of the technical
program and is the basis for allocation of resources and schedule for these
task elements down to the levels necessary to meet contractual requirements,
including the specified cost schedule control system criteria (CSCSC). The
1llocated schedule becomes the planned schedule and the costs of allocated
resources become their planned cost. This relationship pertains both to
initial program definition, and to the redefinition which precedes program
change decisiona.

6.4.2 Relationsliip of technical performance measurement tc cost and
schedule performance measurement. The purpose of all performance measurement

is the early detection or prediction of problems which require management
attention as well as visibility of technical, schedule and cost status. TPM
identifies problems through engineering analyses or tests which indicate perfor-
mance being achieved for comparison with performance wvalues allocated or speci-
fied in contractual document. TPM assesses the technical characteristics of
the product. Cost/ schedule performance measurement (C/SPM), on the other hand,
agsgsesses the program effort from the point of view of schedule of increments of
work and the cost of accomplishing those increments. C/SPM identifies pro-
blems by comparing the timing and actual cost of completing tasks, of which
many are required to produce a system element, with plamned schedules and costs.
C/SPM assumes design sufficiency of the system element to which a task is
contributing. TPM is the complementary function to verify design sufficiency.
Purther, by assessing design adequacy, TPM can deal with the work planned to
complete major design and development milestones which needs to be changed

and thereby provide the basis for forecasting cost and schedule impacts. TPM
assessment points should be planned to coincide with planned completion of
significant design and development tasks or aggregation of tasks to facllitate
verification of results achieved in the completed task in terms of performance
requirements. C/SPM can surface technical problems as well as problems due

to unrealistic cost and schedule planning. The problems illuminated by TEM

are largely technical, but design insufficiency can stem from inadequate

budget of dollars or time. Thus TPM and C/SPM are complementary in serving

the purpose of program performance measurement.

Custodians : Preparing activity:
Air Force - 11 Air Force - 10

Reviewer activities:
Air Force - 13, 19
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6.5 Guildance on applicability of paragraphs to types of efforts and contracts:

Nota:

4.1
4.1.1

4.2

to

5.2.2
5.2.3
5.2.4

5.2.5

5.2.5.1

5.2.5.2

A - Generally applicable
P - Possibly applicable
N - Generally not applicable
* - When not a part of concept formulation
This guidance has no contractual status and also ghould not be

construed as restrictive to the bidder's proposal.

AdvVr

Dev CF cb Engr Dev | Op Sys Dev

CPFF | CPFF] FP CPIF| FPIP| CPIF | FPIF
General criteria A A A A A A A
Contractor's procesa P A P A A A A
Syatem requirements N N A A A A A
SEMP general P N A A A A A
SEMP P N A A A A A
Contractual coverage P N A A A A A
System engineering P N A A A A A
Migsion and requirements
analysis A A A A A A A
Functional analysis A A A A A A A
Requirements allocation A A A A A A A
Trade studies A A A A A A A
Design/optimization effec-
tiveness analysis P A A A A A A
Effectiveness analysis modelin4 P A A A A A A
Concept formulation phase A
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3::* CF | CD Engr Dev | Op Sys Dev
CPFF | CPFF| FP CPIF { FPIP | CPIF| FPIF

5.2.5.3 Contract definition phage A

5.2,5.4 Acquisition phase A A

5.2.5.5 Operational phase P P
5.2.6  Synthesis : P P | A Al ala | a
5.2.7 Technical interface compatibility P P A A A A A
5.2.8. Logistic aupporf analy.sis P A A A A A A
5.2.9 Producibility analysis P P A A A A A
5.2.10 Generation of apecifications A A A A A A A
5.3 Tech program planning & control P N Plan A A A A

Only .
5.3.1 Program risk analysis P A A A A A A
5.3.2 | Engineering program integration P N A A A A A
5.3.3 Contract wotk breakdown structure P N N A A A ‘A
5.3.4 Assignment -of respon & authority P N P A A A A
5.3.5 Program reviews P N A A A A A
5.3.6 Design reviews N N A A A A A
5.3.7 Technical performance measurement N N Plan N N A A
Only

5.3.8 Interface control P P A A A A A
5.3.9  Documentation control P N A A A A A
3.3.10  Technical order control P N N A A A A
5.4 Engineering integration P N A A A A A
5.4.1 Integrated design P N A A A A A
5.4.2 Integrated sys test planning P N A A A A A
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